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© Vacuum deposition apparatus for CVD processing. 


0 An apparatus for CVD processing is described 
wherein a wafer (10) mounted on a vertically mov- 
able susceptor (40) beneath a gas outlet (20) or 
showerhead is raised into contact with a shield ring 
(50) which normally rests on a ring support (70) in 
the chamber (2). The shield ring (50) engages the 
frontside edge (1 1) of the wafer (10), lifting the shield 
ring (50) off its support (70), when the susceptor (40) 
and the wafer (10) are raised to a deposition position 
in the chamber (2). The shield ring (50). by engaging 


the frontside edge of the wafer (10), shields the edge 
of the top surface of the wafer (10) as well as the 
end edge and the backside of the wafer, during the 
deposition. Matching tapered edges (44, 54) respec- 
tively, on the susceptor (40) and the shield ring (50) 
permit alignment of the shield ring (50). Alignment 
means (52, 72) are also disclosed to circularly align 
the shield ring (50) to its support (70) in the chamber 
(2). 
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This invention relates to an apparatus for CVD 
processing of a semiconductor wafer. 

In the deposition of materials on a semiconduc- 
tor wafer during the formation of an integrated 
circuit structure, it is desirable to exclude deposited 
materials from the backside of the wafer, as well as 
the edges of the front surface and the end edges 
of the wafer. This is of particular importance where 
the deposited material would not adhere to the 
native oxides usually present on such surfaces, 
e.g., due to a lack of prior processing of such 
surfaces to promote adherence. 

For example, when tungsten is deposited over 
a silicon oxide insulation layer on a semiconductor 
wafer by CVD processing, the oxide surface must 
be previously treated before the tungsten being 
deposited will properly adhere to the surface, e.g., 
by previous deposition of a titanium tungsten (TiW) 
or titanium nitride (TIN) material. When tungsten 
deposits on the edges of the front surface of the 
wafer, or on the backside of the wafer, (which 
surfaces have not been pretreated with TiW or 
TiN) the deposited tungsten does not adhere prop- 
erly, but rather flakes off as particles which have a 
deleterious effect on subsequent wafer processing. 

As shown in Figure 1, in prior art deposition 
apparatus for CVD processing of a wafer, deposi- 
tion gas or gases, containing a material such as 
tungsten to be deposited onto the front or top 
surface of a semiconductor wafer 10, enters the 
CVD chamber through a gas inlet or "showerhead" 
20 which is shown as positioned above wafer 10. A 
pumping ring 24 is located on a supporting lip or 
shoulder 26 of the chamber and has an inner 
diameter (ID) selected, with respect to the outer 
diameter (OD) of a circular susceptor 30 on which 
wafer 10 rests, to control the flow therebetween of 
a nonreactive purging gas from beneath susceptor 
30. The purpose of the purging gas flow is to 
inhibit passage of the deposition gas toward the 
edge and/or backside of the wafer, i.e., to help 
prevent unwanted deposition on such surfaces. 

Unfortunately, however, it has been found that 
using such prior art apparatus, materials such as 
tungsten may still deposit on the frontside edges, 
end edges, and backside of the semiconductor 
wafer during deposition by CVD processing. 

Studley et al. U.S. Patent 4,932,358 discloses a 
seal ring which presses against a wafer on a CVD 
chuck continuously around the outer periphery of 
the wafer and with sufficient force to hold the 
backside of the wafer against the chuck. The seal 
ring has one surface which contacts the front of the 
wafer and a second surface that extends close to 
the chuck, so that the edge of the wafer is also 
excluded from CVD coating. However, a compli- 
cated mounting mechanism is required to move the 
seal ring in and out of clamping engagement with 


the wafer and to maintain alignment between the 
seal ring and the wafer. 

tt would, therefore, be desirable to have an 
improved vacuum deposition apparatus for CVD 
5 processing of a semiconductor wafer, which pro- 
vides simplified seal ring means which would en- 
gage a semiconductor wafer to protect the edges 
and backside of the wafer from undesirable deposi- 
tions on such surfaces of the wafer. 
w This object is solved by the vacuum deposition 
apparatus for CVD processing according to inde- 
pendent claims 1, 14, or 22. Further advantageous 
features, aspects and details of the apparatus are 
evident from the dependent claims, the description 
is and the drawings. The claims are intended to be 
understood as a first non-limiting approach of de- 
fining the invention in general terms. 

Tne invention provides a passive shield for 
CVD wafer processing which provides frontside 
20 edge exclusion and prevents backside depositions. 
The shield provides frontside edge exclusion of 
deposited materials on a semiconductor wafer dur- 
ing CVD processing as well as preventing backside 
depositions. 

25 It is an aspect of this invention to provide 
shield means which will engage the frontside edge 
of a semiconductor wafer to inhibit deposition gas- 
es from coming into contact with such frontside 
edge surfaces, as well as the end edge and back- 
30 side of the wafer, when the susceptor on which the 
wafer rests is raised to permit the wafer to contact 
the shield ring to thereby protect such surfaces 
from undesirable depositions during CVD process- 
ing of the wafer. 
35 tt is another aspect of this invention to provide 
shield means comprising a shield ring with a ta- 
pered inner edge which will center the wafer, with 
respect to the shield ring, when the susceptor on 
which the wafer rests is raised to permit the wafer 
40 to contact the shield ring. 

It is a further aspect of this invention to provide 
shield means comprising a shield ring with a ta- 
pered inner edge and a susceptor with a matching 
tapered outer edge which will center the shield 
45 ring, with respect to the susceptor, when the 
susceptor on which the wafer rests is raised to 
permit the wafer to contact the shield ring. 

ft is yet a further aspect of this invention to 
provide shield means which will engage the front- 
so side edge of a semiconductor wafer to protect the 
frontside edge surfaces, as well as the backside of 
the wafer, from undesirable depositions during CVD 
processing of the wafer, and support means in the 
CVD chamber upon which the shield means rests 
55 when not engaged by the wafer. 

It is still a further aspect of this invention to 
provide shield means which will engage the front- 
side edge of a semiconductor wafer to protect the 
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frontside edge surfaces, as well as the backside of 
the wafer, from undesirable depositions during CVD 
processing of the wafer, support means in the CVD 
chamber upon which the shield means rests when 
not engaged by the wafer, and alignment means 
associated with the shield means and the support 
means to align the shield means both laterally and 
rotationally with respect to the support means when 
the shield means rest on the support means. 

These and other aspects and details of the 
invention will be apparent from the following de- 
scription and accompanying drawings. 

Figure 1 is a fragmentary vertical cross-sec- 
tional view of prior art apparatus used in the CVD 
processing of semiconductor wafers. 

Figure 2 is a vertical cross-sectional view of 
CVD processing apparatus constructed in accor- 
dance with the invention with the susceptor and a 
semiconductor wafer thereon shown in a lowered, 
non-engaged position with the shield ring resting 
on support means. 

Figure 3 is an enlarged fragmentary vertical 
cross-section of a portion of the apparatus shown 
in Figure 2, showing the non-engagement of the 
shield ring by the wafer and susceptor and showing 
the shield ring resting on support means. 

Figure 4 is a bottom view of the shield ring of 
the invention showing the rotational alignment slot 
and the alignment pin on the support member in 
the slot. 

Figure 4A is an enlarged fragmentary view of 
the shield ring of Figure 4, showing the alignment 
slot and pin therein. 

Figure 5 is a vertical cross-sectional view of the 
CVD processing apparatus of Figure 2 with the 
susceptor and wafer shown in a raised position of 
engagement with the shield ring which has been 
lifted off the support means. 

Figure 6 is an enlarged fragmentary vertical 
cross-section of a portion of the apparatus shown 
in Figure 5, showing engagement of the shield ring 
by the wafer and susceptor and showing the shield 
ring raised off the support means. 

Figure 7 is an enlarged fragmentary vertical 
cross-sectional view of a portion of the apparatus 
shown in Figure 2 with the wafer shown in an offset 
or skewed position and being engaged by the 
tapered edge of the shield ring to urge the wafer 
back into an aligned position. 

Referring now to Figures 2-6, and in particular 
to general Figures 2 and 5, a vacuum deposition 
chamber capable of CVD processing is generally 
indicated at 2 which contains a wafer 10 mounted 
on a vertically movable susceptor 40 beneath a gas 
outlet or showerhead 20 through which process gas 
enters chamber 2. A shield ring 50, which normally 
rests on support means 70 in chamber 2, engages 
the frontside edge of wafer 10 when susceptor 40 


and wafer 10 are raised to a deposition position in 
chamber 2, as shown in Figures 5 and 6. Shield 
ring 50, by engaging the frontside edge of wafer 
10, shields the edge of the top surface of wafer 10, 
5 as well as the end edge and the backside of wafer 
10, from the deposition as will be explained in 
more detail below. 

Chamber 2 may comprise one chamber of a 
multiple chamber integrated processing system for 
to performing a number of process steps on a semi- 
conductor wafer in a plurality of interconnected 
vacuum processing chambers. Such a murti-cham- 
ber integrated process system is disclosed and 
claimed in Maydan et at. U.S. Patent 4,951,601, 
75 assigned to the assignee of this invention, and 
cross-reference to which is hereby made. 

Chamber 2 includes sidewalls 4, top wall 6, 
and bottom wall 8. Process gas entering inlet tube 
12 in top wall 6 is discharged into vacuum cham- 
20 ber 2 through showerhead 20 which is positioned 
above wafer 10. Purging gas enters chamber 2 
from an inlet port or tube 16 through bottom wall 8. 
A vacuum port 14, leading to a vacuum pump, may 
also be located on bottom wall 8. The support 
26 means 70 for shield ring 50 may be operationally 
connected to sidewalls 4 of chamber 2. 

A sleeve or skirt member 76 depends down- 
wardly from support means 70 to bottom wall 8 to 
divide the bottom portion of chamber 2 into an 
30 outer portion 15 in communication with vacuum 
outlet 14, and an inner portion 17 into which the 
purge gas flows from inlet 16. Pumping holes or 
openings 74 in support means 70 permit both 
process gas and purge gas to enter outer portion 
36 15 from which they are pumped out of chamber 2 
via vacuum outlet 14. 

Susceptor 40, on which wafer 10 is supported 
in chamber 2, comprises a disk-like circular metal 
member having a broad base or bottom surface 41 
40 with a tapered sidewall 44 leading to a narrower 
top surface 42 which is designed to be approxi- 
mately equal in diameter to the diameter of wafer 
10 at the deposition temperature, e.g., at a tem- 
perature ranging from about 200 *C to about 
46 700 *C. 

Susceptor 40 is movable vertically within 
chamber 2 via lift means which may comprise, by 
way of example and not of limitation, fluid power 
means 46 and an expandable lift tube means 48 
so having bellows to permit vertical expansion of tube 
means 48 when hydraulic or pneumatic fluid is 
pumped into lift tube means 48 by fluid power 
means 46. Figure 2 shows lift tube means 48 in a 
retracted position, resulting in susceptor 40 and 
55 wafer 10 thereon being in a lowered position (as 
seen in both Figures 2 and 3). Figure 5, in contrast, 
shows lift tube means 48 in an expanded position 
to raise susceptor 40 and wafer 10 thereon into 
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position below showerhead 20 for CVD processing 
to deposit the desired materia! onto the wafer. 

In accordance with the invention, when suscep- 
tor 40 and wafer 10 thereon are raised to the 
operating or deposition position, as shown in Fig- 
ures 5 and 6, the frontside edge (the edge of the 
top surface) of wafer 10 engages the undersurface 
of an inner lip 56 of a shield ring 50 and lifts shield 
ring 50 off support means 70 on which shield ring 
50 normally rests when not engaged by wafer 10. 

Shield ring 50, as seen in the top view of 
Figure 4, is generally circular or doughnut shaped, 
having a generally circular central opening with a 
flat edge 51 on one side of the central opening 
corresponding to the conventional orientation flat 
found on semiconductor wafers. 

Shield ring 50 may be formed of a metal such 
as aluminum, stainless steel, nickel, monel. or any 
other metal which would be compatible with other 
materials used in the construction of the deposition 
apparatus, i.e., the walls, the susceptor, the 
showerhead, etc. which are all conventionally made 
of aluminum or stainless steel. Preferably, however, 
shield ring 50 will be constructed of a non-metallic 
material which: (1 ) will be compatible with the op- 
erating temperature employed during the process- 
ing, (2) will be compatible with the vacuum con- 
ditions in the chamber, i.e., wilt not outgas, and (3) 
will be chemically inert, i.e., nonreactive, with the 
materials used in the deposition process. 

Since materials used in the deposition process 
may also deposit on the shield ring, necessitating 
cleaning of the ring, shield ring 50, in the preferred 
embodiment, should be constructed of a ceramic 
material such as, for example, aluminum oxide, 
magnesium oxide, silicon nitride, boron nitride, zir- 
conium oxide, magnesium fluoride, or quartz. 
Shield ring 50 could also be constructed of a base 
material, e.g., aluminum, and then coated or clad 
with a covering of a non-metallic material meeting 
the above criteria, such as the above described 
ceramic materials, or an anodized coating of the 
base metal, e.g. a coating of aluminum oxide 
formed on an aluminum shield ring by anodizing it. 

The central opening of shield ring 50 is pro- 
vided with a tapered inner edge 54 on the lower 
surface of ring 50 having approximately the same 
angle of taper as tapered outer edge 44 on suscep- 
tor 40, i.e., a matching taper. Tapered inner edge 
54 terminates, at its upper end, at inner lip 56. 
Inner lip 56, in turn, is dimensioned to inwardly 
extend circumferential ly from tapered inner edge 
54 a predetermined distance to extend over the 
frontside edge of wafer 10. Inner lip 56 has an 
undersurface 57 which is flat and parallel to the 
surface of wafer 10 to permit flat contact there- 
between to provide a seal to inhibit passage of 
process gas therebetween. 


The minimum amount or extent of coverage of 
the frontside or top surface edge of wafer 10 by 
inner lip 56 of shield ring 50 will be an amount 
sufficient to at least provide a seal therebetween 
5 which will prevent process gases from reaching the 
end edge and rear surface of wafer 10. The actual 
amount of coverage of the front side edge of wafer 
10 by inner lip 56 of shield 50 will be further 
governed, at least in some deposition processes, 
to by the extent of coverage of the top surface of 
wafer 10 by previous processing steps. For exam- 
ple, when depositing tungsten on a silicon oxide 
surface of wafer 10, i.e., either the oxide-coated 
surface of the substrate itself or an oxide coating 
15 on previously formed epitaxial silicon or polysilicon 
surfaces, the silicon oxide must be pretreated with 
another material, e.g., TiW or TiN, to provide prop- 
er adherence of the tungsten layer, i.e., to prevent 
particles of tungsten from flaking off. H such a 
20 pretreatment step did not extend to the end edge 
of the wafer, then the area not so pretreated must 
be covered by inner lip 56 of shield ring 50 to 
prevent deposition and resultant particle formation 
on such unprotected surfaces. The inner lip will, 
25 therefore, usually be dimensioned to extend in- 
wardly over the front side edge of the wafer a 
distance of from about 1.5 to about 6 millimeters 
(mm.), typically about 5 mm., to provide the de- 
sired sealing and front side edge shielding. 
30 The ID of the top portion of tapered inner edge 

54 on shield ring 50 is just slightly larger than the 
OD of top surface 42 of susceptor 40, i.e., by about 
a millimeter, while the ID of shield ring 50 at the 
bottom of tapered inner edge 54 is larger than the 
as OD of base 41 of susceptor 40 by approximately 
the same amount. This tolerance is provided for at 
least two reasons. First, the tolerance is provided to 
compensate for possible differences in thermal ex- 
pansion when different materials are respectively 
40 used in constructing susceptor 40 and shield ring 
50. The tolerance is also provided to ensure that as 
susceptor 40 and wafer 10 thereon are lifted into 
contact with shield ring 50, shield ring 50 will not 
be supported by contact between tapered inner 
45 edge 54 of shield ring 50 and tapered outer edge 
44 of susceptor 40, but rather by contact of the 
underside of inner lip 56 with the top surface of 
wafer 10 to enhance the sealing therebetween. 
By tapering the outer edge 44 of susceptor 40 
so and the inner edge 54 of shield ring 50 by the 
same angle, an angle which will usually be about 
30', but which may vary from about 15* to about 
60 \ i.e., by providing matching tapers, any possi- 
ble misalignment of shield ring 50, with respect to 
55 susceptor 40 (and wafer 10 thereon), may be cor- 
rected by contact between the respective tapered 
surfaces which will cause shield ring 50 to laterally 
shift or slide back into alignment with susceptor 40. 
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The tapered edge 54 of shield ring 50 serves 
an additional function in the potential lateral align- 
ment of wafer 10, should wafer 10 not be posi- 
tioned on susceptor 40 in coaxially alignment 
therewith. As seen in Figure 7, when wafer 10 is 
misaligned with respect to susceptor 40, the edge 
11 of wafer 10 extending beyond top surface 42 of 
susceptor 40 will come into contact with tapered 
edge 54 of shield ring 50 as susceptor 40 and 
wafer 10 are raised into position. The relative light 
weight of wafer 10, with respect to the weight of 
shield ring 50, will cause wafer 10 to shift laterally 
to realign wafer 10 with susceptor 40 as susceptor 
40 and wafer 1 0 thereon continue to rise. 

Shield ring 50 is supported in chamber 2, when 
not in engagement with susceptor 40 and wafer 10, 
by resting on a support means 70 which may 
comprise a circular shoulder or support bracket 
secured to sidewall 4 of chamber 2. Alternatively 
support means 70 may itself comprise a ring which 
is, in turn, supported by a rigid support secured to 
sidewall 4 of chamber 2. 

In a preferred embodiment, shield ring 50 is 
maintained in rotational alignment with support 
means 70 by alignment means carried on the un- 
der surface of shield ring 50 and the upper surface 
of support means 70 which interact when susceptor 
40 and wafer 10 are lowered out of engagement 
with shield ring 50, i.e., the position shown in 
Figures 2 and 3. As shown in those figures (as well 
as in Figures 4, 4A, 5 and 6), the alignment means 
may comprise a beveled or tapered pin 72 on the 
upper surface of support means 70 which is re- 
ceived in a similarly beveled or tapered slot open- 
ing 52 which is formed in the undersurface of 
shield ring 50 and which extends radially outward. 
As shield ring 50 is lowered onto support means 
70, if shield ring 50 is rotationally misaligned, with 
respect to support means 70, the respective bev- 
eled side edges of pin 72 and opening 52 will 
contact one another and move shield ring 50 back 
into rotational alignment so that the flat portion 51 
maintains the same orientation. 

Shield ring 50 may also be provided with a 
tapered outer surface or edge 58 along at least the 
lower portion of the outer edge of ring 50 which 
matches a similarly tapered inner edge 78 provided 
on support means 70. When shield ring 50 has 
been raised off support means 70 by susceptor 40, 
tapered edges 58 and 78 cooperate to provide a 
passageway for purging gas or gases, i.e., non- 
reactive gases such as argon, helium or the like, to 
pass through from below wafer 10 in chamber 2, as 
shown in Figure 5. Such purging gases act to 
confine the process or deposition gases in cham- 
ber 2 to the volume above wafer 10 to facilitate the 
deposition thereon and to inhibit undesired depos- 
its elsewhere in chamber 2. 


It should be further mentioned, in this regard, 
that while the purging gas does not usually pass 
between the end edge of wafer 10 and the inner 
edges of shield ring 50 in the structure of the 

5 invention, should there be any passageway or 
opening between the wafer and the shield ring,, 
i.e., should an incomplete seal be formed between 
the frontside edge of wafer 1 0 and undersurface 57 
of lip 56 of shield ring 50, the purging gas will pass 

to through such openings, thereby inhibiting the un- 
desirable passage of process gases through such 
openings to the shielded portions of wafer 10, i.e., 
to the frontside edge, end edge, and backside of 
wafer 10. 

is Thus, the invention provides means for pre- 

venting or inhibiting undesirable deposition of ma- 
terials on the frontside edge, end edge, and back- 
side of a semiconductor wafer during CVD pro- 
cessing comprising a shield ring in the deposition 

20 chamber which is engaged by the top surface of 
the wafer as the susceptor and wafer thereon are 
raised into a deposition position. Matching tapered 
surfaces respectively on the susceptor and the 
shield ring permit alignment of the shield ring with 

25 respect to the susceptor as well as permitting the 
wafer to be aligned to the shield ring. Alignment 
means on the shield ring and a support means 
used to support the shield ring when not engaged 
by the wafer, permit alignment of the shield ring 

30 with respect to the support means. Matching ta- 
pered surfaces on the shield ring and the support 
means provide a purging gas passageway when 
the shield ring is raised off the support means by 
the wafer. 

35 

Claims 

1. A vacuum deposition apparatus for CVD pro- 
cessing of a semiconductor wafer (10) which 
40 comprises: 

a) a vacuum deposition chamber (2); 

b) wafer support means comprising a 
susceptor (40) in said chamber (2); 

c) a generally circular semiconductor wafer 
46 (10) on said susceptor (40); 

d) process gas inlet means (20) in said 
chamber (2); 

e) means (46, 48) for vertically moving said 
susceptor (40) and wafer (10) thereon up- 

50 wardly and downwardly in said chamber (2); 

and 

f) shield means (50) in said chamber (2) 
engageable by the frontside edge (11) of 
said wafer (10) when said wafer (10) and 

56 susceptor (40) are vertically moved upward 

to shield said frontside edge (11) of said 
wafer (10) during CVD processing to pre- 
vent deposition on said frontside edge (11) 
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of said wafer (1 0). 

2. The apparatus of claim 1 wherein said suscep- 
tor (40) is circular and is provided with an 
outer edge (44) which is inwardly tapered from 
a larger bottom surface (41) to a top surface 
(42) which is approximately the same diameter 
as said wafer (10); and said shield means (50) 
comprises a circular shield ring having a ta- 
pered circular inner edge (54) extending in- 
wardly from the bottom surface of said ring to 
the bottom surface (57) of a lip (56) on said 
shield ring which extends inwardly to engage 
the frontside edge (1 1) of said wafer (10). 

3. The apparatus of claim 2 wherein said tapered 
outer edge (44) of said susceptor (40) is of 
smaller dimension than said tapered inner 
edge (54) of said shield ring (50) and the angle 
of taper of said susceptor outer edge (44) and 
of said shield ring inner edge (54) are approxi- 
mately equal, whereby said shield ring (50) 
may be laterally moved into alignment with 
said susceptor (40) by contact between said 
respective tapered edges as said susceptor 
(40) and said wafer (10) thereon are raised into 
engagement with said shield ring (50). 

4. The apparatus of claim 2 or 3 wherein the 
diameter of the upper surface (42) of said 
circular susceptor (40) is approximately equal 
to the diameter of said wafer (10) whereby said 
tapered inner edge (54) of said shield ring (50) 
will engage a portion of the end edge (11) of 
said wafer (10) during the raising of said 
susceptor (40), and said wafer (10) thereon if 
said wafer (10) is axialiy misaligned with re- 
spect to said susceptor (40) and said tapered 
inner edge (54) of said shield ring (50) will 
urge said wafer (10) back into an aligned posi- 
tion with respect to said susceptor (40). 

5. The apparatus of one of claims 2 to 4 wherein 
said tapered outer edge (44) of said susceptor 
(40) and said tapered inner edge (54) of said 
shield ring (50) each define an angle ranging 
from about 15* to about 60* with respect to ( 
the vertical. 

6. The apparatus of one of claims 2 to 5 wherein 
the under surface (57) of said inner lip (56) of 
said shield ring (50) is parallel to the surface of 
said wafer (10) and said inner lip (56) extends 
inwardly over said frontside edge of said wafer 
(10) a distance ranging from about 1.5 to about 
6 millimeters. 

7. The apparatus of one of claims 2 to 6 wherein 


said shield ring (50) is supported in said cham- 
ber (2) by shield ring support means (70) oper- 
ationally attached to said chamber (2) which 
permit vertical upward movement of said 
5 shield ring (50) off said ring support means 

(70) as said susceptor (40) and said wafer (1 0) 
thereon are vertically moved upward into en- 
gagement with the undersurface (57) of said lip 
(56) on said shield ring (50). 

70 

8. The apparatus of one of claims 2 to 7 wherein 
alignment means (52. 72) are carried by said 
shield ring (50) and said ring support means 
(70) to circularly align said shield ring (50) to 

15 said ring support means (70). 

9. The apparatus of claim 8 wherein said align- 
ment means (52, 72) comprise mating means 
respectively carried on the undersurface of 

20 said shield ring (50) and the upper surface of 

said ring support means (70). 

10. The apparatus of claim 9 wherein said mating 
means comprise a pin (72) with a tapered head 

25 and a slot (52) extending radially on said under 

surface of said shield ring (50) with corre- 
spondingly tapered sidewalls to receive said 
tapered pin (72). 

30 11. The apparatus of one of claims 2 to 10 wherein 
said shield ring (50) has an outer tapered edge 
(58) which mates with a tapered surface (78) 
on ring support means (70) to provide a purg- 
ing gas passage therebetween when said 

35 shield ring (50) is lifted off said ring support 

means (70) by said susceptor (40) and said 
wafer (10), whereby purging gas introduced 
(16) into said chamber (2) below said wafer 
(10) may pass through said purging gas pas- 

40 sage into the upper portion of said chamber 

(2). 

12. The apparatus of claim 11 wherein a skirt (76) 
depends downwardly from said shield ring 

45 support means (70) to the bottom wall (8) of 

said chamber (2) to divide that part of said 
chamber (2) below said shield ring support 
means (70) into an inner portion (17) in com- 
munication with a purge gas inlet (16) and an 

so outer portion (15) in communication with a 

vacuum outlet (14). 

13. The apparatus of one of claims 7 to 12 wherein 
openings (74) in said shield ring support 

55 means (70) permit process gas and purge gas 

to flow into said outer portion (15) of said 
chamber (2) and to be evacuated from said 
chamber (2) through said vacuum outlet (14). 
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14. A vacuum deposition apparatus for CVD pro- 
cessing of a semiconductor wafer especially 
according to one of the preceding claims 
which comprises: 

a) a vacuum deposition chamber (2); 

b) a generally circular semiconductor wafer 
(10) in said chamber; 

c) wafer support means in said chamber 
comprising a generally circular susceptor 

(40) with an outer edge (44) which is in- 
wardly tapered from a larger bottom surface 

(41 ) to a top surface (42) which is approxi- 
mately the same diameter as said wafer 
(10); 

d) process gas inlet means (20) above said 
wafer (1 0) on said susceptor (40). 

e) means (46, 48) for vertically moving said 
susceptor (40) and wafer (10) thereon to- 
ward and away from said gas inlet means 
(20); and 

f) shield means in said chamber (2) com- 
prising a circular shield ring (50) having a 
tapered circular inner edge (54) with a taper 
angle approximately equal to the angle of 
said tapered outer edge (44) of said 
susceptor (40), said tapered inner edge (54) 
of said shield ring (50) extending inwardly 
from the bottom surface of said ring to the 
bottom surface (57) of a lip (56) on said 
shield ring (50) which extends inwardly to 
engage the frontside edge of said wafer (10) 
when said wafer (10) and susceptor (40) are 
vertically moved toward said process gas 
inlet means (20) to shield said frontside 
edge of said wafer during CVD processing 
to prevent deposition on said frontside edge 
of said wafer; 

said tapered outer edge (44) of said susceptor 
(40) and said tapered inner edge (54) of said 
shield ring (50) cooperating to provide align- 
ment of said shield ring (50) with respect to 
said susceptor (40) and to permit alignment of 
said wafer (10) on said susceptor (40) to said 
susceptor (40) and said shield ring (50). 

15. The apparatus of claim 14 wherein said ta- 
pered outer edge (44) of said susceptor (40) is 
of smaller dimension that said tapered inner 
edge (57) of said shield ring (50) whereby said 
shield ring (50) may be laterally moved into 
alignment with said susceptor (40) by contact 
between said respective tapered edges as said 
susceptor (40) and said wafer (10) thereon are 
raised into engagement with said shield ring 
(50). 

16. The apparatus of claim 14 or 15 wherein said 
tapered outer edge (44) of said susceptor (40) 


and said tapered inner edge (54) of said shield 
ring (50) each define an angle ranging from 
about 15* to about 60* with respect to the 
vertical. 

5 

17. The apparatus of one of claims 14 to 16 
wherein the under surface (57) of said inner lip 
(56) of said shield ring (50) is parallel to the 
surface of said wafer (10) and said inner Hp 

jo (56) extends inwardly over said frontside edge 

(11) of said wafer (10) a distance ranging from 
about 1 .5 to about 6 millimeters. 

18. The apparatus of one of claims 14 to 17 
75 wherein said shield ring (50) is supported in 

said chamber (2) by ring support means (70) 
operationally attached to said chamber (2) 
which permit vertical upward movement of said 
shield ring (50) off said ring support means 
20 (70) as said susceptor (40) and said wafer (10) 

thereon are vertically moved upward into en- 
gagement with the undersurface (57) of said lip 
(56) on said shield ring (50). 

25 19. The apparatus of claim 18 wherein alignment 
means comprising mating means (52, 72) are 
respectively carried on the undersurface (52) 
of said shield ring (50) and the upper surface 
of said ring support means (70) to circularly 

30 align said shield ring (50) to said ring support 

means (70). 

20. The apparatus of claim 19 wherein said mating 
means comprise a pin (72) with a tapered head 

36 and a correspondingly tapered slot (52) to re- 
ceive said tapered pin (72). 

21. The apparatus of one of claims 14 to 20 
wherein said shield ring (50) has an outer 

40 tapered edge (58) which mates with a tapered 

surface (78) on said ring support means (70) to 
provide a purging gas passage therebetween 
when said shield ring (50) is lifted off said ring 
support means (70) by said susceptor (40) and 

45 said wafer (10), whereby purging gas intro- 

duced into said chamber (2) below said wafer 
(10) may pass through said purging gas pas- 
sage into the upper portion of said chamber 

(2). 

50 

22. A vacuum deposition apparatus for CVD pro- 
cessing of a semiconductor wafer especially 
according to one of the preceding claims 
which comprises: 

55 a) a vacuum deposition chamber (2); 

b) a generally circular semiconductor wafer 
(10) in said chamber (2); 

c) wafer support means in said chamber 
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comprising a generally circular susceptor 
(40) with an outer edge (44) which is in- 
wardly tapered to define an angle ranging 
from about 1 5 • to about 60 ' to the plane of 
said susceptor (40) from a larger bottom 5 
surface (41) to a top surface (42) which is 
approximately the same diameter as said 
wafer; 

d) process gas inlet means (20) above said 
wafer (10) on said susceptor (40); io 

e) means (46, 46) for vertically moving said 
susceptor (40) and wafer (10) thereon to- 
ward and away from said gas inlet means 
(20); 

f) shield means in said chamber comprising is 
a circular shield ring (50) having a tapered 
circular inner edge (54) of slightly larger 
dimension than said tapered outer edge (44) 

of said susceptor (40), with a taper angle 
approximately equal to said angle of said 20 
tapered outer edge (44) of said susceptor 
(40) to provide matching tapers to permit 
alignment of said shield ring (50) with re- 
spect to said susceptor (40) and alignment 
of said wafer (10) to said susceptor (40) and 25 
said shield ring (50), said tapered inner 
edge (54) of said shield ring (50) extending 
inwardly from the bottom surface of said 
ring to the bottom surface (57) of a lip (56) 
on said shield ring (50) which extends in- 30 
wardly to engage from about 1 .5 to about 6 
mm of the frontside edge (1 1 ) of said wafer 
(10) when said susceptor (40) and wafer 
(10) are vertically moved toward said pro- 
cess gas inlet means (20) to shield said 35 
frontside edge of said wafer during CVD 
processing to prevent deposition on said 
frontside edge of said wafer, as well as the 
end edge and backside of said wafer; 

g) shield ring support means (70) operation- 40 
ally attached to said chamber (2) to support 

said shield ring (50) and to permit vertical 
upward movement of said shield ring (50) 
off said ring support means (70) as said 
susceptor (40) and said wafer (10) thereon 45 
are vertically moved upward into engage- 
ment with the undersurface (57) of said lip 
(56) on said shield ring (50); and 

h) alignment means comprising mating 
means (52, 72) respectively carried on the so 
undersurface of said shield ring (50) and the 
upper surface of said ring support means 

(70) to circularly align said shield ring (50) 
to said ring support means (70). 
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